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^-8: M)^ ^ ^ <?]Al^ Afl^o] ^7> 7flAl5l^ & 

^ XI^ ^ tflofl ^7] =4* ^$c%*\] 

4. °H^, ^ -S-71 *fll ^ ^12 7>^i» aV-g-Al^ =-4* ^>Sl-#* 

£ 1 
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f^v ^ Afl^ ^ ^ oIa]^ ^o) ^ ^-^1 {Method for deposition 

chamber cleaning and apparatus for depositing capable of in-situ cleaning} 

51 1^ ^ ^3 *fli ^aHH 4= ^av ^3 ^ ^ o. t^-^ 

51 3a 51 3ctt Al 2 0 3 7}- A)7]S\^ Ji^^ ^SL^tf. 

H 2 07>^7> ^5]^ iL<*}^ Brol^icolcf. 

51 5^r ^3 ^HH ^ ^^Ai, #^7H 7>^ * 

51 8-8: ^ ^12 -gA]ofl# J±<*]^ ^5lolcf. 
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£ 10£ 7}i ^av #*1<J] ^12 ^Hl» ioj^ ^^ojrf. 

50, 100, 200, 300 : W7}^ 
52, 102, 202, 302 : H 2 0 7}^ 
54 : A1 2 0 3 ^- 
56 : A1F 3 JL*I] til-g-sv 

<16> ^ ^ *\)^ ^ ^ ^l^ol 7}^ #*H1 

<17> Ojav^ O.S., *h£*ll #*1^ ^l^oll ^]ols) #6fl dv^- ^#s}^ ^aj. 

A1Z| JL ^l^-ol _£L^.£ji=. SfltJl iflofl^ ^§o| #71 ^a}- ^ 

^ *-)Hs]7> ¥<^&Tr ^ iJH 7V^## -H-^*>J1, #71 7}ifS] ti_V 

■S-ofl ^*fl A oM ^lols)o] K t£6\) ^olcf. 
<18> #7] nfl'^ol^SI S.^^«> ej-o] ^^£\ 7 )% s]^^M°>, ^fl 

tf. SE^h ^"71 ^ ^Hl ol-g- ^###£) <g^£ #71 
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^ %U]9] Lfl^aZf ^ *«*H^ yj. BfES-o)! ^-71-3] 71] . ^7] ^ 

^1^5)ZL K^SLS. ^ *=M- -a-^Al^cf. ol^*]- ^ 

«.^o. ^^cfl #*l*>7l ^-71 s^fe vfl^ofl f^oj c£i=. «}-g-#l:^- ^71 

Z}7] ^ ^7l^O. S ^bH°1=i?> ^-1}. A o > 7 ] ^ ^ ^.g. 

^^^4 -g-^M ^ ^-3HH ^l^fS ^*>JL ^MH^. 

JL o)S_ ol«fl AV 7) ^3}- ^t^ iflofl f^S)^ tiV-g-# ^ «}-§- J^^-JE ofl o. ^o^^-, 

$Xr}. n^), ^e^l £r ^-sv* nfl ^ vfloj) ^zj-s)^ 

^ 7fl to] ^Sl^AM- <^Al^ 7l#ol 7fl^-5l^ 

^m^fl , A1 2 0 3 ^ ^Efl^l ^5]^ #5^1 *l*fl JLO.^^- £j, oXoj 7fl5flAlEi 

o.^nV ) ^joie ^o^h[o^ A>-g-slji oicf. zi^, s&7] A1 2 0 3 ^ SlM^ #6fl 

nfl #3}- ^ ^Hl ^^^l^r ^ ^#£r ^-f-^^l M}^ ^°\] 2)*$ 

7^ *H7i£]*l ^#°1 pfl-f ols ol^fl AJ-71 ^Bl Al^-ol nfl o. 

^7l A1 2 0 3 ^-* ^^l-Al 71^ ^Zj- ^3-^1 9] <^ <^1= ^-711 

^ ^11-222679^ ^"71 ^3j- tflofl ^av^ A 1 2 0 3 1- ^1^*>7] ^«fl HF7>il- ^1^> 

^ w o v ^°l 7flAlsl^ o^cf. zieU-ll, a o v 7 ] HF7>i^ ^-71 A1 2 0 3 ^ ^7} A1 2 0 3 ^ 
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JL^j ^Vsflo] AIF3S ^-71^" A1 2 0 3 ^ Ml ^-Bfl^l 

A1F 3 7> ^i}^, Olwj-^O.^. ^Z^fe- #M M.^ ^-71 A1F7 1- tLc^ 0} 

Hfl^ A1 2 0 3 ^ ^71) *fl7i5M #7l «J-»H1 o^A-^ ^ 

<22> H*3H, *U -*-^£r f^^M ^TT ^ «> 

<23> £ ig}-tgo} ^ 2 SLX\*, AI2O3I: if"^ #^0) §aV£)o1 ol^ ^ ^3 

<25> ^-71 *V ^1 SL^-Z- ^t}7) ^^r, ^ ^#^1 5^ #3" 

^} ^71 ^ ^sH-ofl ^5}^ ^5)- tiV-g-^H ^-§-#^7 ^*]7l^r *)U 7} 
^ A oM ti}-§-#^- ^-^Al7l^ ^2 7>>1# 0)0} t A o V 7l ^ AVsj.^-^ Aj- 7 ) 

^11 ^ ^2 7>^# aH-Al^ ^"71 ^T^o} ^aj- 

<26> A o V 7lt _V ^ 2 S.^^- ^*>7l ^^r, Al^l^l 

^ ^"71 Al^l^l l^lir^ ^-g-^ ^^/-l7l^ 1-^ Til 

7>r^<4 ^71 *>-§-#^r ^-«flAl7l^ H 2 0 7>i# ^-^§>S1 , -# 7 ] #^7fl 7>i<4 H 2 0 7>i^ 
^ufo^ 7]-^^ ^-71 ^ ^ vflofl ^ ^.^ol ^*Hr 2fl^*H 
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-B-^^cf. Al 2 0 3 #^4 #71 l;4i7ll 7>>i * H 2 0 7>^1- aV-§-Al^ ^- 7 1 A1 2 0 3 #^^: 

^71*1^. 

<27> Aj- 7 ]^ ^2 ^sr>7l ^ *M ^tg o. ^ > A l 2 0 3 #^ol f^E)^ ol^ 

^zj- *fl«l tflofl AV 7 1 AJ^-.^o!] ^^-51^ oH^ItT^ ti>-g.^ ti>-§-^ 7]- 
IriTfl 7}^ ^7} ^-SflA] 71 ±r H 2 0 7^1- JUlfe -R-^tW. °H*1, # 

' ^l A1 2 0 3 1-^^- #71 7>i £ H 2 0 7>^«- ti>-§-Al^ #71 Al 2 0 3 #^^r 7l ^ 

^ ^*1» ^5. 9lt}. 

<28> 4> 7 ]*v -EL^-g- ^^7i o^a| ^ ^al, ^-71 ^al iflofl 

^Hlsjji ^M^-i- 3.^*Rf $]1 o] 2] ^ , ^-71 ^ tflofl 7 >^# ^-g-*Hr ^ 

zj- 7^ ^-g- el-oi ^ ^ 7 }it ^SHr MM 7>i ^--g- 51-^11:4 S^l-JL, #7l 
M)^ 7}+ ^--g- ef^l^ol Aj-7] ^ zl-z}- o^sH ^1-71 7>i ^ M] 

^ 7}^Mr ^*Hr 7>>. ^"g^f, #71 7>^ ^^oll ^ Sfl 7}^^ 
#EflS. ^7l^>7l $ltt ^^^f ^ #7l ^ ^ tH iflo|H 

^^*>7l ^lL> 7>i tifl 71^!- £f5fb #*1» ^H^tf. 

<29> ^-71*1 ^13 ^-^^ ^#*>7l 31*M ^ S^h ^ %*\, #71 ^ ^til 

^l^U 3l°l^» 3.^*Rr %]°]*\ #71 ^ iflofl 7}if 

^ ^ 7>^ B±<& ^ ^ 7>i# ^<5R± ^1^ 7>i ^ 5}<Jltt Ifsfl, 

#71 Zj-Zj-S] ^ 71-i ^ ^9l^£r ^ -¥-^1^1^ *\3, #71 ^«tH vfl 

ofl £^ /fl^ 7 >^# ^*Kr 7}^ #7l 7>^ ^^-^-^1 £1*11 7>i 

1:* #^n> Aj-Efl^ 7l §>7l ^#-?- ^ #71 ^ ^ 01^1^ ^^^> 

^ ^}-§-#* ^1-^-S. ^^§^1-71 7>i tifl7l«-# i^Kr ^ #^1» ^^tt^-. 
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<30> #7l ^ M]^ «o V ^°fl ^7] ^4? #7l *fll 7>^7> 

S ^^5] 7] nflg-ofl nfl-f BUj-2 711 #7l ^ ^H] ifl^ ^ #2)-## #Z}^ ^ olcf. 
<31> ol^oflA^, Tg-tgo] =4* a^-o] ^aj-E)^ ^ H <^# # 

3 #^1 ^^^cf. 

<32> ^ ^l-ol ol^ lfl6fl #7l ^4? #£}-#ofl Ifi)^ ^4 

ti J:-§-^H ^^1 71^ ^1 7>^<4 #71 ^-§flAl7l^ ^2 7>^1- -B-^tb 

^71 #3}" ^ iflofl -fr^TT 7>i^ 1-^7^1 7>i» i^-tb^f. ^"71 1-^711 7> 

^ HF 7>^ ( F 2 7>i, SF 6 7>^ ols-oj ^ ^f-fVcf. EE*];, #7l 

^tH -R-^Tr #71 ^12 7>i^ H 2 0 7>^# S^-cK 

<33> #71 ifloflA^, #7] afll 7>^ #71 ^ ^ vfl ofl ^^S\o] ^ 

#51-1-21- al-g-^H ^-^^>J1 #7] *fi2 7>i^ #71 ^-Sfl^C]-. #7] 

-8-71 i^jsL Wfl7l^Cf. #71 o^o)} O^fl 

<34> ol nfl, #7l 7 >i ^ ^2 7}^ Cf^*! ^ ^ ^ iflofl -fj-Ol^ ^ 

S^. °fl« 1"^, <#7] ^ X]2 7}^ ^Hl ^ ^ iflofl -B-^tb^. SE^, #71 

^zV ^ ^ofl 7>^§ ^7-1 -B-^^ZL, #7l A]2 7>^^r #7l afll 7>>i7> -R-<^£^ 

-£^1 #7l ^ iflofl SE^r, #7l ^ xflofl ^2 7\±. 

» -B-^sr>Jl, #7l ^11 7>^^r #7j ^2 7]-^7> -R-^Tr £^^1 ^7l^ ^a]" 
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-fr^^k S^, #7l *fil 7}+ * ^]2 7>^ ^aV xflofl jatfl^. -fr^ 

4. 

<35> ^-71 ^11 ^ A]2 7\^9) ^tH 44, #71 ^ ^ ^ofl ^aj-<£ ^ 

#S}-lr4 ^^M^l ^^14. 44*1, #71 *tfl 7>i ^ ^12 7}^2] ^ -fr^ 

*R> ^ #71 ^4 4^ ^5L# ^ olcf. 

<36> ^-71 *fll 7>r±: 3l *\)2 7>^ o] 4 ofl £ ^- 7 ] ^SV ^ofl ^#(HN0 3 )7l-;±; ^ 

-irfr- 7>^ # ^s. 44^1 7>^i- 4 -ff<y^ ^s. &4. 

<37 > #71 -av *fl^ ^Jf^ 25 44 650°C4 £-51« 3Kf4. 3^, # 

71 ^4 %vi\ 4^ 0.1 44 100Torr4 4^* -3-4*1.4. 
<38> #71 #4 tflS. -B-^51^ 7>^#^ #71 ^4 ^4 ifli^l R.F #4^41- t 

^71^: ^ ^Cf. SE^-, #7.1 #4 *«4 ^S. #71 7}^^r -R-^44 °] &*\] 4 

M #4^4 44 CLS- #71 ^4 *«44 4^14 A o V 7 l A^^r <^7)X\Z} ^ olcf. 
<39> #7l 4l 31 7}^±r 44^1 ^ 4^ #71 #4 iflofl o_ol^. - 

&4. H^r, #71 *U 31 ^12 7>i^ 44<>1 ^ 44^4 45. ^4 o] AV7I ^4 

&4. 

<40> Aj-71 y^ofl °1*}t3, Aj. 7 | ^ ^Hl^ ^aV^ ^ #4#£: Tfl^^o.^ «]:-g-^}Jl 

#71 a>-§-#^: ^-sfl sl^ m}]!?)) *fl4€4. nelES f^4 ;g4-i- <g7l4 ^44 

^lAl^-S ^4 ^4 vfl^ofl #44 ^ #5)-## ^ &4. 

<4l> ^w-^v ^ig^ 4^4<*1 1^4 Hf^tb ^Hl# #^14 ^4^4 

4. 
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<42> ^^1<^1 1 

<43> 5L l£r *fll ^}*\}°\} tyS. fa> ^o] ^ wj-^^- § S *\E. 

H 2 07]->i7> -8-^51^- « 0 ^# $L^^ ^ojnlcolcf. oj^Hl^ife 51 1 ^ 51 2* t^s} 

^ A1 2 0 3 ^# #^*Hr ^l^^r ^*H^. ^aj- ^ ^ 

z}- s^l^r A1 2 0 3 # £fsfb ^£)<>1 

<45> ^7) ^3j- vflofl #7) A1 2 0 3 ^ «l-g-*>^ tiV-§-#^- ^^^71^ 1:^^ 7}^ * 

A J"7l *>-g-#^; 7]^ H 2 07>il- ^Alofl -R-<at!:^.(S10) #7l ^±.7$ 7}^ HF7>i 

, F 2 7]-^, SF 6 7>iS ol=c^xl^ ^d\)^ AjUjS^ *>i4^ 7>>i* X^-tt^-. °1*> 

°1H^, #7] 7}^ HF7>il- A>-g-s>^ ^ O.S ^ W. ^7) 

HF7>i(50)^- H 2 07>i(52)^ A-fl^o] ^£}j£jL ^^a]^> 

^3}- %u] ^S, (51 2%3z.) °] nfl, HF 7>i^ 100 lOOOsccm^l 

-fr^SKiL, ^71 H 2 07h^£ 100 ifl^l lOOOsccm^) ' ^7) HF 

7}+ 7} ^^Rr 7A^r *M ^7) HF 7}^ H 2 0 7>i# ^-A>tb -R-^^-S. ^-<^Hfr 

<46> a o v 7 ] HF7>i(50)5q- H 2 07>i(52)^ ^ ^-°A^r **fl ^Hl ^ ^S. 

^ ^cf. iE^r, HF7^(50)£f H 2 07>i(52)fe ^ ^ 
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*%S\o] HF7|-i(50)^ H 2 07>^(52)7> *\g_ -#3HH ^ ^°fl 

<47> #7) 43 ^ AH ^-71 ^ ^ ^ 25 ^fl^l 650 M £r£l- ^1 *V 

Cf. ZieiM-, # 7 | ^ tfl^ -££^r ^-71 ^t»H*l BV^. ^aV^ nfl ^-g-Sl^r 

#3" '-SrS^l *l*fl ^ 150 °C x$5L ^ ^r£^Ei Aj- 7 ] ^aj- ^£ ^ol^o] «3^HH ^ 

^ ^ 200 ^fl^l 500°C ^^l*}. ^"71 43 A]^ vflo) Aj- 7 ) ^ 

^ £ 6)1 til 5fl ^ ^-Mlfr ^ ^# ^^tb ^ ^Alft-S 4^ 

%V nfl ^5L^ *>#i5Hr ^iL^Ef. 4^ ^ 3H i=M ^ ^ 

<48> A J-7l ^ agul vfls) Q t i lOOTorr^ ^IW. tf* v}^^*}?)), ^7} 

^av ^ ^ <y-3^ ^ ^3 aH ^ ^ ^l$cf. 

Aj-7i #2}" ^ »1 ^1 5M: ^*Rr ^?j*H ^-g-S]^ °-} 0.1 tfl^l lOTorr 

^"71 ^a]- ^ ^<2] <y-^ol uJJjL ^ aJ- 7 ] -ft- ^5]^ 7>^#ol 

A o V 7l-^aV ^^^1 ^aV£]c>) oli- A1 2 0 3 ^- *>-§-*>7l *H ?*\3}°) 2)^3. u)-7> -#7] 

A1 2 0 3 ^ 

<49> -«tH uflofl ^j-7l HF 7}-^ (50)^1- H 2 07l-i(52) o]^4 £ ^^r(HN0 3 )7>^ * 

7}^ ^ Sj-M-^ 7>^# U] ^ Slcf. ^7] ^ 7}+ ^ 
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ff- 7>i^r ^7} A1 2 0 3 ^ <^Z}- 7}+°± <#7] W7}^ \{ 2 Q 7 \^ *\*\S\o] ^aj- 
Safe A1 2 0 3 ^ ^^t-S: ^A]^lcf. 

<50> nfl^-ofl, #7l 7>i ^ % v i2^-ff- 7}^o\) Sfl #7l ^ ^ uflofl ^z}-^ Al 2 

0 3 ^ 3^*1 2:^^- ^ ^tfl, iflofl ^gv^ A1 2 0 3 7V 

<51> ojc^A^ AV 7 j *fl^ ^ °.ojs)i=. ^. 7l HF7]-^(50)^ H 2 07>^(52)7> ^7} ^ 

Zj- ^ ^\*6\] ^S)o] A1 2 0 3 ^ til-g-^Jl, #7] WV -§-<=>]] o,§|] ^^5L)^ «V-§-l-^- 

l^sH A1 2 0 3 1- *1l7it!:4.(S12) 

<52> o^HHfe £ 3a tfl^ £ 3c 1- A oM -a-^s]fe 7} A1 2 0 3 ^1 

* # 3 >*Af|*l -g^th}. 
<53> £ 3a £ 3b!- % v 2^t, ^ *8«H ^*M3<H Al 2 0 3 (54)fe #7l HF7}- 

^(50)2f HV-g-^H A1F 3 (56)«- ^^Al^cf. >y-7l AlF 3 (56)fe Ml -#7] *V-§-oj 

Al 2 0 3 (54a)2] S^M] Jl^l AlF 3 (56)fe ^ %*\°\ 9\ 

^-S. afl7l£]^ %°) ^ti^L AlF 3 (56)fe #7l 

S «fl7l5]x] a o v 7 i Al 2 0 3 (54a) S^^Hl ^}9Xt\\ ^cf. 

<54> s£ 7 ] JH*fl ^"Bfl^ AlF 3 (56)fe 7>-g-^# 7}xl£l, ^7} HF 7>^(50)^- 

s)fe H 2 07f^(52Hl ^*fl ml-S7fl £-*fl£t]-. £ 3c 1- #Zzf>}# , ^7] H 2 07>^( 52 HI £]*fl 
^- °}^sL AlF 3 fe ^^ofl o^f) Aj.71 A1 2 0 3 (54a)^ X^S^ ig-i^Ji ^ 
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<55> ^7} HF7>^:(50) £ H 2 07>^(§2)1- -jf^^ #7l ^ ^*\±t 

#7l Al 2 0 3 (54)^ #7] HF7>^(50)7> aV-g-SH A1F 3 (56)» ^*Rr 4^, #7l ^€ 
A1F 3 (56)7> #7l H 2 07>i(52)^l £]*fl ^s)^ -4^ #7} o]^ S «sfl^ A1F 3 (56) 
7> ^ £]^3. wfl7]£]^ al^H ol^^lcf. o)z\i$r ^s-o] tiV^-S] 

£>H #71 ^l^iflofl 5U^r Al 2 0 3 (54)7> B^STfl ^l7l^cf. 

<56> ^7^.0} cj.^ o^}^ ># 7 j H o V^ofl J£ 7 ) ^ ^^xflofl f^^H 

^tt A1 2 0 3 # 300 ifl*l lOOOA/min^ ^-g^ aflT^ ^ ^cf. 

<57> #7l A1 2 0 3 ^ ^ ^^7> £#5]^ ^JE ^ ul^*H #7] A1 2 0 3 ^ 

^> "<H1, *Ms.m #bJ-2^> yv^i ^ 1 « c >^# # ^ oic^. 

< 58 > #7] R.F #5}^*> 6. ^ ^ ^ xJj\™-6\]*) fe} 2D }t ^>8sH #71 -B- 

^ 7}itt ^7lAl7l^ « 0 >^0lcf. R.F tH tfl-SjLofl ^ 

l-Sl-^nll- Ajz]- jgL-g-o) ^Cf. ZLSiM-, ^ ifl^ofl^ *§Aj5L)^ ^E^H 

^Bl ^JjLo] i|tfo]Lj 71E1- Sj-^#°1 ^#S)7l ^Cf. 
<59> ^-7] ^^.E ^e^} aJ-Al^ ^gv ^tjjoj ^ tLofl ^ <g ^5LJ= #£^1- 

^7H1^ Aj-71 Alz]- ^}itf ^71*}^, Aj-7] c^l^ ^ A 7>^#* ^ -R-^ 
*Rr w <HMl=K #71 E]£E #5l-^D^ *fltH ^l^H ^ ^ ^ vfl 

-§r°l ^^th ^M", #71 Ljl^olL} 31-E7}- 71^1 ^#3*1 ^Cf. 
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<60> =LZ]JL, ^7} 1 #7) ^ vfl<*fl #S]-^># *§^f>}x] 8>^r a <H4 °1 T=k 

#7l 1 S^^m <! <^1M^H1 3*JH *]zM 

<61> #7l 7]#^ Afl^ wj-^^- A>-g-*>^ Al 2 0 3 7> tfl-«Ml &TT ^ -<J^ # 

<62> ol*>6fl^^ f Cf^- ^AH^g. ^ ^^*Vcf. Ol^ofl^ ^*H1 

#7l 7>i#^- #71 ^ ^ vflofl O-ojA] ?1 ^ ^^^^^ ^>o} 7 > i^- 

<63> -^A]^l 2 

<64> £ 4^r ■& ^12 *HE- ^ v HiH^ ^<M, l^Tfl 7>>i * 

H 2 07>^7> -R^fe f]-^^ iL^^Hr Bfolnj^olcf. 

<65> £ 4# ^-S^, A1 2 0 3 ^- £#*Hr l-^l-ol 5^ ^ ^^1 ^ 

711 7}i-& ^^Al7> 31 a^o} Aj-71 ^ -fr^W. Aj-71 7 >^^r 

HF7f^, F 2 7>^, SF 6 7>^5. ol^ol^^ ^oflA-1 ^sq^- ^o]s_ 7 }A f 

°1«HM, #71 1-^711 7>i^ HF7>i(100)» ^-§-*Kr ^lo^ tb^^H 

<66> #7l HF7>^(100)7> Aj. 7 | vflofl ^-OJ^- £ ^ofl Aj- 7 ) ^ ^ 

^fl°fl ^7l^o.S H 2 0( 102)7>^1- -fi-^t}-. nfsM, £^ ^(A)S. fiA]^ Al^> 
^ #7l HF7>i(100)^ H 2 07l->i(102)7> ^AHl #71 #a}- ^ iflofl -fr^t}. 
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<67> ^-7} Al 2 0 3 fe ^7} ^ %\3\ xflofl 7}]^ 0.3L -fi-^Tr HF7>^( 100)5+ *}&f>}*) 

A1F 3 # ^^l^i ^4^4. -*7l AlF 3 ^r Ml ^-Bfls. #7l aV^-o] A1 2 0 3 ^| S 

^1^, -^^S. tfl^g-o] A1F 3 ^ ^>7l ^zv <q^. s Bfl7lS)^ ^-*>J1 #71 Al 2 0 3 3 

^-oj-oic}. ^1-71 HF7>i(100)7> -R-^tt 5.^1 *»tH 
iJH -f}-^^ H 2 07>^(102)^r ^-7] A1 2 0 3 S^^Hl 91^ A1F 3 1- aul-s^ «-^]*V 

4. ^ °l^r#S. A1F 3 ^ %3$o\) ^7] A1 2 0 3 ^ a^A^^-B] I^tsKii ^3j- 

^1, ^"71 ^ ^HH^ 4V7I A1 2 0 3 ^ #7] HF7h^(100)7> ti>-§-^><^ A1F 3 # 

^ A o V 7l ^£ A1F 3 7> ^-71 H 2 07>i(102)<Hl 43 ^ #7] 

^ ^-sfl^ A1F 3 7> <^S. «l]7l£l^ 43 °1 UV^-^H 01^-0)^4. ZLE^uf, 

A1F 3 7> -g-Sfl^ 4^^- H 2 07>;±:(102)7> ^ B] iflofl £] ^ -^^1 °J 

^7}*\°_^ -r*S€^-. ^-71 ^11 ^A]^^ ^ofl Hjsfl Aj- 7 j ^ ^o\) 

A1 2 0 3 ^ ^4. ^&|JELJL, #7} H 2 07>^(102)^ -fr<3 Al^> ^ -ool 7>^^ 2: 

A oM Al 2 0 3 4 ^ £14. 

<69> 3 

<70> IE 5^r 7^13 -^^1 oflofl ^ ^4 43 ^^H, 1^131 7>^1 ^ 

H 2 07>^7> -R-^Tr ^fj-g- 1±<*|^ 4°K 1 £°14. 
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<7i> £ 5# #3&*Ma, A1 2 0 3 * 3£^-*Hr #«<>1 5*^ ^ ^tt] t)H h 2 07V 

^(202)# ^ Al^g-o]. Tfl^H -fi-^tW. 

<72> ^-71 H 2 07>^(202)7> ^>7l ^ ^ iflofl -R-^S^ S^ofl ^ ^ 

«1 l-^^l 7>i# ^7]^ o.S ^-°J^cf. #7) 7>i^ HF7^, F 2 7>^i, SF 6 

7>^S ois-c^^^ ^6\]X] ^bS^ ^l-q-o) i^j-q-. o^HH, ^"71 1- 

^1 7>i^ HF7|->i(200)^ A}-g-^ ^0.5. ^^c^ ^^i}. tr)-^, 5Lx£ «-5l(B) 

S XAlSj ^oj;^ A o >7l HF7>>i(200)^- H 2 07]->i(202)7> ^Alofl #7] ^Sj" ^tt] iflofl 

<7 3> H 2 07>i(202)7> -fK33*r 5L^°fl ^7l^ O.^L ^ tflof| -fr^E)^ #7l 

HF7>^(200)^ A1 2 0 3 ^- A1F 3 # ^^1^. Aj- 7 ] A1F3 ^ ^]^^o. S 

-R-^jl ^ H 2 07>^^ <^fl ^fl^tf. AJ-7I ^-sfls} A1F 3 ^ ^^ofl 2]«fl 

<74 > ^7] <*lz}- 7^#^ -B-«g^, ^-71 HF7]->i(200)7> ^?H^ # 

7] A1 2 0 3 ^1 M^o] O^O]*]*^ #71 a])! ^A16H^ ^ofl Wl^fl #7] ^ ifl<*|| ^zj-S} 

A1 2 0 3 ^1 ^2q-#^r ^rf. zl^:e.S, #7] HF7}i(200)^ -fi-<^ a]^- 52 ^-<y #3 = 

S^^H A oM A1 2 0 3 ^] <*]Z}"§r* 3^*1 ^ ^Cf. 

<75> 4 

<76> £ 6 0. ^Al^ofl rtj-^- ^3V *fl^<i) ^ ^ofl^, l-^Tjl 7}^ ^ 

H 2 07>>17> -R-^S]^ «o^# Et-Olnj^ojcf. 
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<77> £ 6-i- #2^, Al 2 0 3 -§- 3E#«Hir #«°1 ^£\o] 01^ ^ ^ 

711 7>^« -H-^ #7l Iri^l 7>^^- HF7>^ , F 2 7>i, SF 6 7>^S. c]^^^. ^-ofl^ 

AifJjs]^ ^uj-o^ if-^nf. ois>6fl^ f # 7 1 7^^ HF7]->i(300) 

< 7 8> #71 HF7}^( 300)$}- Al 2 0 3 7l- i&-§-*H JL^l^l A1F 3 7} ^#5^ #71 HF7l-i<2l -fr<g 

# ^^Ji #71 ^3}- ^ iflofl H 2 07>^(302)» -B-^J^nf. #7l H 2 0(302)7>i 

ofl o^fl #7l ^ %Vi] ifl<*fl AIF3 ^-*fl*>^l #7l ^»1 i?l Wfl 71 ^Vcl-. 

<79> #71 H 2 07>^(302)^ -fi-o^ #^>ji ( #71 HF7>^(300)« £M -fr<g*H Al 2 0 3 2f 

tiV-g-Al^ Ji^o} A1F 3 # ^th}. 0 1°H. #71 HF7>^(300)^| ^-^^r f^KlL #7l 
H 2 07>2: (302)1- -fr^SH A1F 3 M^l-Jl #71 ^ sq^fS ^71^. 

<80> #7] ^^*v £ol # 7 ] ^«1 iflofl HF7V^(300)^ H 2 07>^(302)^- Mtfg. 

#71 HF7>^(300)7]- -R-^Sl^ ^«?HI^ #71 A1 2 0 3 ^ &&°] o]^°]x\JL # 
71 H 2 07>>i7> -fi^fe ^Hl^ «>-g-#5l ^-«fl7> ol^^q. nfl^-ofl, # 7 ] ^1 tfl*) 
^13 ^aHH h)-^ Hj-^ofl ti ]«n ^-71 ^ iflofl A1 2 0 3 ^1 ^^°] c] #0} 

<81> #71 *fl4 ^AHl^ -B-A^l-Tll, #71 5«al iflofl H 2 07>i«- -f^l-JL 

A i HF7>^§ -S-<y<5Rr #71 HF7>i(300)^ H 2 0 71^(302)1- JEtflS. -R-<?m ^5L 

<82> ^-71 ^ ^4 ^ X\6$ 6\] 4= ^}-%-S\JL 7j- 7 \ cfa 

^ ^ #^1#<H1 ^-§-§ ^ SZrf. ^^1^ o.^, #71 #*l±r 3711 ^)3l-E. Bl-^4 
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i7fl*>J17> ^-t}. £7^1 5.102] ^ #*1 7-^9] <£ ofll- iL^^r 

£ 7* ^ ^*S*>7l ^t!- ^wKio)7} ^wi^cf. ^-71 -fltH(io) 

X%°) ^w.- ^flol^l- S^*>7l ^tt ^(12)^1 #7] ^(10) ^ A o VJ f°fl^ 

*)$| 31 j= (14)4 <a^M ^-7) a>^) «)1H.(14)^^-S 7>^*^r ^*Rr 7}+ 

(16)7> ^144. ^7} 7]-i ^"^(16)^7 ^1 Ol ^ #6fl nV^_ ^SJ-^l ^ ^ 7^# ^-g" 
*>TT 7^ 5^o](20)^ <$7] (10)^1 O] ol^ ^ H}^- JjLA>^- 

7fif# ^*Rr ^<yi-(22 ( 24)* i^-^cf. av 7 ] 7 >^ ef-o] 
(20)^: ^T-fls^r I7fl ol^-fi] o.s ^ &t}. 

^1-71 a|=$| 3111(14 HI SL^tt 7>i f^H 

5-^1 7>^i 7}^ ef-<?l(20)3f ^^Jl, ^12 ^-2] 7>^ 4^ 

7|-i ^91^(22, 24)4 ^ n^M, #7l 31 = (14)^ 2]- 7 ]-i -g-#^ 
^ ^-71 f=aj- 7>i ^# ^ ^ 7>^ ^ ^ o]2=. e}i4*h|. ^^E-Ij. 
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<87> #71 7}^ e}-°](20) 31 M)^ 7>i 5fol#(22, 24)-^ ^#€(36, 

38, 40)54 <£^Z\o] oicf. 7>i ^(20) ^ 4^ 7>>i e)-^ll-(22 ) 24)^1^ 

7 AA 7fl^l^ »flti.(20a, 22a, 24a)4 7>i^ -fr^-fr ^o]^^ ^^ 7 1 

(20b, 22b, 24b) ^Sr ^ #71 M}^ 7}^ 21-^1(22, 24)^.5. afl^S]^ 

7}^tt <^m^ HF 7>i * H 2 0 7}^ 1- ^ oicf. 

<88> #71 ^ ^^(38, 40)4 4^ 7>i 5l-<y#(22, 24)£r 

A)$| «fli= SX^r. #71 ^ 7>^#£- Z^-71 t}€- 4^ 7} 

i 5^^(22, 24)A^.^Ei tfl-^JL ^€ Jr ^ ^ T^ofl -e-<a^cf. 

<89> a o T- 7 ] ^( 12 ) ^ ^o} s)l E ( 14 )<4 ^^SlJL, #71 *flttl (10)^1 ^Jf^A] #^P># 

^#*l7l7l ^ R.F -^SRr #2}^> ^#^-(26)7> ^al^c}, 

<90> a o > 7 ] AH 3 71-r^ 4 < y : l-(22, 24H1^ ^ #51-^p> #^1(29, 30)7} 

4. -nl-eM, #71 zfzj-oj ^j5LJ= $el-^D> #*1(29, 30)tt #7l ^tH(lO) vflofl ^ 

flfe ^ ^-#1-1-^- ^4^>7l W 43 7>i#^- ^al(l0)sl 4^- 

d\)X\ ^7lAl^lcf. 

<91> Aj- 7 ) ^^1(10)4 "S^S^, #71 ^Wl(lO) tfl^A-1 Dl u_Kg. ^ ja_o 

7}itt wfl7l*>^ afl7l ef<y (30 H ^1^4. ^7} tifl7l 4^(30) # 

°H^r #7l (10) ^ 7>i#^ ^^*>7l ^H(32)4 #71 7}^^r €^*Hr 

^3.^^(34)71- ^Wl^Cf. ol nfl, ^7} tifl7l 2)-<>i(30)£- ^± ^ ^Efl 

^]ell>i ^^Slfe ^Jol u^^cf. ol^ ^7) Lflofl -B-og^- ^#o] 

43 7V^<H1 o^lH ^Eflolefli ^J=L 7 } ^-^151^ 53 ^4lS|-Al7l7l ^°14. 
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7>i(^l Al3 A1(CH) 3 )S1 fl^'ol ^cf. se*}-, A o > 7l o.^ 7 ^o) - 

<92> £ 8 ^ A>^ ^ A]2 ^ £ o}cf. 

^ 7>^ ^«-( 68 )Jf y-o] ^nlci ^ef^lcf. v$&r*\ t 

<94> 5L 8^ 31 °1 5] ^ 0 H1 ^ ^zj-Al ? l7l ^ft 7|-^1- ^-^1-^ 

^ 7}^ ^(70)^ ^7} (10)^H ^ *l-g- ^-<L>#l-g- ^ 

^*>7l ^ 7^1- ^*Kr Xfl^j 7>i H}-°}#(72, 74)^1 ^l^t)-. 7} 

^ 5^(70) ^ ^ 7}^ ^-91^(72, 74)£ zfz^ 7>i ^^^(80, 82, 84)^ <£^£\ 
<95> zJ-z}-o] ^ 7}iff ^#SHr 4^ 7>i e|-<y-i-(72, 74)^: ^91(76) 

SLS. if ^ O] 3f.6\] §11 = (14) tfl^-ofl o^Sll}. A oM Xfl^ 7>>llr^ AjS 

#3|<M AJ. 7 ] a>°] ^^.(14)^. ^ -aV ^ofl -ff-^tf. 

<96> Aj. 7 ] 7 ^ 5}-Ol(70) ^ 4^ 7>^ £l-<y^-(72 ) 74)^Hl^r Zj-Zj 

7fl5fl^ ^ti.(70a, 72a, 74a)^ 7} +2] -fr^ *lH*Rr ^1^71 (70b, 72b, 74b) ^f-g- 
<97> Aj-7] ^ 7>i e}^]l-(72, 74)°1 *>i4s] 5}-<y(76)^S ^^-=1 ^^H^ 5]£S 

^1(78)7> 0} ^ Aj-7] ^s.E fE} 2n } .^1(78)^ ^-71 Afl^ 
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7>i» #7l #2)- ^tH(lO)^ ^-^H ^7l^>Jl, #71 <^7l^ A-fl^ #7l 
3*1(10) ^ Sit)-. 

<98> ^^1^, #7l «l]^(14)ofl lfS]H 7^ ^) 1 

5-21 7>i #7l ^ 7>>i ^^(70)4 <^^^, *fl2 ^ 7>r^ ^g-#^ >*fl^ 

7\±. ^-91^(72, 74)4 9X^. , #7l *f|t= (I4)sq yj- 7 >i 

^ #7l 7>i ^ 4^ 7^ -g-# ^ *K}'?M- ^*S*>5^ ^ £ 

<99> S. 9^ 7>i ^ogo^ -av ^ u j±o^^ ^ E olr|.. 

<ioo> ^av -^-g- ^^l ^tt ^^(400)7> ^1^4. #7l (400)^^1 n 

ol^l- ^^Rr ^(402)^1 #7l ^(402)^r #71 ^tH(400)^ofl #E]-^>1- 

^^*>7l ^ ^ ^SLSSL ^l^^nf. #7l ^(400)^21 ^#^1^ ^ ^ 

^^(404)7> #71 ^(400) ^IHH #7] ^(402)4 cfl^*>^ ^SHfe- #7l 

(400)M1 €^^1-1- ^^^1-71 #JjL ^(406) ol ^al^rf. 

<101> 7 }+ O] 41 El (404)^1- <3;g£H ^-71 ^jolsl ^Vofl ^2V Al 7) 7 ) ^ 

7\^S\ #7) -fl»l(400)^<Hl $l^r #-g-# ^ «]--§- ^-###* ^l^§>7l $\ 

Hi 4^ 7>^# ^<5Kr 7}+ -^Jf (410)1- ^«lt!-4. #71 7}^ ^--*L(4io)^ ^av 

7}^ ^f>}^ 7>i fi}-<£l(412)4 #71 (400)^-1- ^l^*>7l ifl^ 43 7>>il- 

-^-^Rr 43 7>i Hl- < ?I1-(414, 416)* a^-^-tq.. #7l ^3}- 7>^ el-^l(412) ^ 43 

7}^ El-ols.(4i4 j 416 )^ zl-z]-^ 7^ -^^(422, 424, 426)4 <&%£\°] &4 . #7l ^ 
a> 7>i 5}-<y(412) ^ Afl^ 7>i 
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5^ #(414, 416)^1^ 7fl3fl*Rr »§Ji(412a, 414a, 416a)^ 7}+<2) 

-n-^*- *n<H*Hr ^|<H7l(412b, 414b, 416b) ^-1- c) ^ ^cf. 

<102> # 7 ] z^o] ^ 7>i Bj-o] ^^(424, 426) #-4" o}^ ^ 7 }.^ £j.O] 

#(414, 416)£r #7l 7>i oi4iE^(404)^ zj-zj- o^s)^ ojrf. a o v 7 | 4^ 7 ^s. 

£r ^7] tf-g- ^ 7 >^ e^6i(414, 416)^3.-^- Ei #7l 7 >^ (404)# **fl #7l ^ 

^(400)^^1 -fr^ch 

<103> # 7 ] Afl^ 7 >i 5}°}#(414, 416)°fl*r EJS-E #e^> #*1(429, 430)7> <g 

^^cf. #71 z}z}-o] b^SE #^p> #*1(429, 430)^ #7l ^(400) 

vflofl 01^ y_V-g-# £ tiV-§- -^-##1-^ *\A*}7) Afl^ 7>i#^ ^(400) 

<104> #71 o]^Ei(404)^- tfl^-fe- *fl«K400) vfl^q ^igofl # 7 J *fl ^cq 

nlal-g- 7 >i ^ Jf-fr 7}^m afl7l^ nfl7l 5}-<y(432)ol ^#^cf. #7l afl7l sK432)«?l 

^lfe #71 ^ Hi (400) iflSl 7>^s.^- ^^§^>7l ^5. (434)31- #71 7>^## 4^*)- 

^ ^seiiH (436)71- ^wmcf. o] nfl t #71 wfl7l &K}(432)£- 1:^ slafl 
^BflojEfl^ ^#Sl^ ^ol h>^*>c1-. 

<105> £ 10^ 7>i El-^^1 #*1<2] 7^12 IC^-^ ^e^olcf. 

<106> # 7 1 *fl 2 ^AHofl Oj-^ 7}^ El-^21 ^zj- #*1^ #71 afil ^laflofl 4a 

#^^1- 7 >^i ^#-^(510)^1 ^#^ol ^E^uf. , 
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<107> £ 10 » ^S*}^, 7}^ o]4iEK404)^ ^S\o] ^-7) *H5f| A oHl ^-g- # 

^1^1 7} ^tb #A V 7>^Sf ^-71 *«tH (400)^^1 ^ 5H ol^ tiV-g-i- ^ iaV-g- ^-AV## 
* ^l^e>7l 4^ 7>>i# ^"^Rr 7>i ^^«-(510)l- -^Ul*Vcf. ^-71 7>i 

^-(510)^ ^ 7>i» ^^-srfe 7>i 51-^(512)^ ^71 ^(400)^-1- M}^}7] 

W 4^3 7}if ^-g-*Rf M}^ 7>i 2^11: (514, 516)^: i^tf. #7] ^ 7}^ E)- 
tl(512) ^ ^ 7>i eKl^-(514, 516)£r AAQ 7}+ ^^-^(522, 524, 526)2f 
°] Si**. ^7} ^ 7}+ £1-^1(512) ^ Afl^ 7}+ ^^1^(514, 516)^ 0 H1^ 
*#^r 7fl3ll^r HJ±(512a, 514a, 516a) ^ 7\^9\ -fi-^ *lH*Rr ^1^7] (512b, 514b, 
516b)^ c-1 ^ 9X^. 

<108> # 7 ] z|Z^ 7}^^r ^<5Rr M]^ 7}+ &)-<?l«-(514 ( 516)£r 7>}^°) E>oj 

(528) o] Jfo\) ^B](400) vfl^l tcl-EM ^7} 7}^£r 

-#3HH A oM ^»1(400) t)H -^-^^c)-. 

<109> a o v 7 ] ^ 7 >>i e}«=Ql:(514, 516)°] £}i_f°} ^o] (528 ) -^3H^ E)2.^ 

1-e]-^p> (530)7} ^s\o] $lcf. Aj. 7 ) 5]2.e #efsp> ^-^1(530)^ 

Afl^ 7>i» ^7] ^^(400)^ <^7l*l-Jl, ^7l «^7l^ Afl^ 7>>ife #7l %Vi\ 

(400)^^1 ^ 9Xt\. 

< 110 > #7} ^ A}~g-SH Sflolsl #6fl nV^. ^^Kr ^ o_ ( ^ % v\ iflofl ^aV 

€ #-§-1-^- ^oM 7}^ 2}<?]A^ A^£\S= 413 7}+o]} ^Sfl *\)^ ^ ^cf. n^e> 
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<?]Al^ ^ ^-^-#0] ^3V S ]^ 01^ 3^3- xfl^ ^ ^ #7] 

^a.d] ^1-71 ^ afll 7\^9\ tiV-g-^H ZL^fl ^H-^ ^ ^JI 

<112> y}<4 ^-o], M. M}-^ ^Al^l^- ^^^l^ §flt £ 

£-°>^ ^-^7]-^ ^>7l^ ^-^ ^^ofl 7l^fl^ Aff ^ 
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1] 

^ ^S)^ SUfe ^ #7} =4? ^l-ofl 3£$"5|fe ^4 

^-71 >S-7l *fll * *fl2 7}^^ OV^-O]] ojsfl ^-7] ^ #5|~§-^- A] 

7]*}^ £.Wi= 3# ^HJ £.3. ^3V ^tH Afl^ « 0 >^. 

2] 

^ll^Hl A oM *fll 7>i^ 1-^7^1 7>^» T5r>^ # 

1%^-% 3] 

^2%>^1 # 7 ] 7>i^ HF 7>i, F 2 7>i SF 6 7>^1- 5L^>^ 

«J-*r ^ ^tH ^ 

[3^8" 4] 
[^T 1 * 5] 

^ l^°il Si 0 !*! , ^"7l ^tH iflofl ^^(HN0 3 )7]-i * ^S^rff- 7>i # ^^51 

s>uf^ 7>^# Ci -fr^SKr ^Kr ^ SfltH A-fl^ « C V^. 
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6] 

^11%H1 5fl°H, ^"71 ^aV ^S. ^7} 7}^^ ^^}7) o) ^ofl O-O} 

S *}^r ^ ^ 43 « 0 v^. 

8] 

*fll1MI ^-7} ^ 50 ifl^l 650°C^ -fM*Rr 3* -if- 

Xfl^J ttj-^. 

9] 

aflllH ^-7] ^av ^ xflJf^ 0.1 ifl*l lOOTorr^l -fr*l*Hr 

^•^'-S. <5>fe ^ ^ ^ W 0 V^. 

10] 

^1%H1 fl<>H, ^-7] vflofl ^aj-g ^ A1 2 0 3 #^# 5Ef-*Rr 

^o.S <5>^ ^ ^ h 0 V^. 

11] 

^ ^ttj U<\o)) ^ ^ ^aV ^ 4^ «V^. 
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12] 

XlltMl 5a°H, #7l XI l ^ XI 2 7>i^ ^ 5j-<X_# ^-sfl ^3. £^-sq<x 

#71 ^ tflofl -fr^fe ?A^r gj.- ^ y ^ 

13] 

Xll%Hl 5A°H, #71 XI 1 ^ XI 2 7>^# -f}-«y*Hr #Xl£r, 

#71 ^ *flai xh xi l 7}^t <a^m ^*Rr #X1; ^ 

#71 XI 1 7>i7> ^-^51^ £^X1 #71 XI 2 7>>r» ^71^ AS #7l ^ ^H] vfl 
Xl -fh^Hr ^Xl« ^*3*}<X <X-¥-<X*l^ ^J* ^ ^tJl Xl^ 

14] 

XU1H 5U°H , #71 XI 1 7>i ^ XI 2 7>:£# -B-^Rr 

#7l ^ XH XI 2 7>^» -fr<g*Hr #xi; £ 

#71 XI 2 7>^7> -f^^Sl^ 51^X1 #71 XI 1 7>^# ^71^ 0 S aV 7 | S^V ^t^ vfl 
XI -fi-<y*Rr ^-Xll- ^r^H ^I-M^tt ^^r XI ^ 

15] 

xu%hi si<H>H , #7i xi 1 7>^ ^ xi 2 7>^ ^ ^ai xh jEtfls. -b-sh x^ 

*m ^ v XI ^ «c v ^. 

[^D- 16] 

A1203#^X 9X^r ^ *m xflXl #71 A1 2 0 3 #^X1 S^fe IH^I^ 

jzL aJ--§-sH ^^l7l^r 1:^X1 7>^<4 #X ^A^l^ H 2 0 7>i» 
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-n-^^S], ^7} 7}+S>\- H 2 0 7}+^ o]^ 7 >^^ ^>7l ^ 

^} 43 ^3°1 ^*Hr ^# ^l^H -ft-°d*Hr #31; 

^-71 Al 2 0 3 #^4 ^"71 1-41^ 7>^ * H 2 0 7>^« ^ AJ-7] A1 2 0 3 #^# 

T^Rr ^7fl# it5fe f^AS <5>^ ^ ^ Xfl^ 

17] 

*«l*cN &<>H , ^-71 l-^^l 7>^ ^ H 2 0 7}if -R-^*Hr #7fc, 

#71 ^ V ^ ^1 7}^Mr -fr^Rr ^ 

-^■71 1-^711 7>^7> fr^S]^ £#^1 ^-71 H 2 07>i# ^71 ^^S. #7l ^ ^ ^ 

-fr^fe- #t» ^*S*H -fi- 0 ds]^ ^4 43 u o^. 

18] 

^11%H] $1^*], %7] 7>^i ^ H 2 0 7>^1- -fj-<g*Hr #711^, 

A oM H 2 07>>i7> -fr^Tf JE^l ^"71 -iri^l 7>^# ^l^JlS #7l ^ ^ 

tflofl ^^Rr #7111- ^*g*H f^AS Sj-fe- ^ 43 « 0 >^. 
19] 

A1 2 0 3 #^°1 ^ ^\°\] #7] A1 2 0 3 #^^1 S.^^ IH^I^ 

4 #-S-^H U J:^#* ^^171^7 1-^1711 7}-^^ -# 7 j #-§--§-* ^-*flAl7l^ H 2 0 7>i» 

A iS 32^5- -fi-«a*Rr #711; ^ 

A o V 7l Al 2 0 3 l"^4 #71 1-^711 7>i «J H 2 0 7}^ #-g-Al^ #7l A1 2 0 3 #^# *fl 
7i*Rr #7111- i^Rr *Rr ^ . 
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20] 

A oM iflofl ^WlSlZL ^o]3H- S*3*Hr %}o]tf ^; 

^-71 ^ 7>>s* ^*Hr 7>>i ^ Ej-O] ^ ^ 7} + ^r 

^*Rr 413 7>^ ^ ^SlM" S.^\JL, ^7} 4^ 7}^ A9l^°] ^7] ^ 

*m AA ^7) 7>i ^ 4^ 7>^# ^--^Kr 7>i -g-^f ; 

^3-71 7>i ^^-^1 2}Sfl ^1^-51^ 7}iff #SfSn> #Efl S ^ 7 1<5}7| ^ *V #5}- 

^"71 ^3V ^ v]HH <£-§-#-§: 3^3. ^^S^>7l ^tt «l]7lJf!- 

^ 3# ^'AS *Hr ^ 
[^T^ 21] 

*1120%M1 5^1, AV 7] Hfl7l^-^, 

AV 7 ] Bfl7l BK1 ^Hl tifl7l AgS; 
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